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Simulation study on affecting factors of the fuse working

performance under 8/20 ps lightning current
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Abstract: Through derivation and analysis on mathematical model of the temperature rise process of fuse melt under
8/20 ps lightning current, it is considered that the thermal conductivity of melt material, the normal temperature re-
sistivity, the ambient temperature and the abnormal fracture of melt may affect the temperature rise process of fuse
melt and then affect its working performance. On the basis of reasonably simplifying the melt structure of a fuse and
putting forward relevant assumptions according to the actual situation, the melt thermoelectric coupling finite element
model is established by using ANSYS, and the temperature rise of normal melt and melt affected by the above four
factors under different lightning current amplitudes is simulated. The characteristic curves of lightning current ampli-

tude-pre arc time of fuse are obtained. It is shown that these four factors will affect the melt temperature rise speed
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under the action of lightning current, and then affect the melt temperature rise process and the fuse pre arc time,

which may cause the fuse to melt and reduce the working performance. Finally, through the comparison of simulation

results, four measures to ensure the safe and normal operation of fuse are put forward.

Key words:8/20 ps lightning current;current-limiting fuse;temperature rise; working performance
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Figure 1 Melt simulation model
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Table 1 Thermal physical parameters of pure silver

melt under normal working condition
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Figure 3 Temperature distribution diagram of melt at

=100 ps when lightning current amplitude is 20 kA
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Table 2 Amplitude of melt lightning current and

pre-arc time under normal working state
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Table 3 Amplitude of melt lightning current and
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pre-arc time of melt under different thermal conductivity
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Figure 4 Comparison graph of melt lightning current
amplitude-pre-arc time under different thermal

conductivity coefficients
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Table 4 Amplitude of melt lightning current and

pre-arc time under different resistivity
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Figure 5 Comparison graph of melt lightning current
amplitude-pre-arc time under different resistivity
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Table 5 Melt lightning current amplitude-pre-arc time

under different melt fracture numbers
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Figure 6 Comparison of melt lightning current
amplitude-pre-arc time under different melt

fracture numbers
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